Reduced peptide bond pseudopeptide analogues of substance P. A new class of substance P receptor antagonists with enhanced specificity.
Each of the last 6 peptide bonds in the COOH terminus of [Leu11]substance P [( Leu11]SP) and [Nle11]spantide were replaced with [CH2NH], and each analogue was tested for SP agonist or antagonist activity by determining its ability to interact with SP receptors on dispersed acini from guinea pig pancreas. Each of the 6 spantide and 5 of the 6 SP analogues had no agonist activity, whereas [psi 9-10]SP was an agonist. For the spantide pseudopeptides, the psi 10-11 analogue (Ki,2.8 microM) was equipotent as an antagonist to spantide itself, whereas the psi 9-10, psi 8-9, psi 7-8, and psi 6-7 analogues were 2.5, 7, 5, and 3 times less potent. For the SP pseudopeptides, the psi 10-11 analogue was the most potent antagonist (Ki, 6.2 microM), whereas the psi 8-9, psi 7-8, and psi 6-7 analogues were 7-, 36-, and 39-fold less potent. There was a close correlation between the ability of each pseudopeptide to inhibit binding of 125I-Bolton-Hunter-SP and to affect amylase secretion. [psi 10-11]SP inhibited SP-stimulated amylase release in a competitive manner, and its inhibitory ability was specific for the SP receptor. Despite [psi 10-11]SP, spantide, and [psi 10-11]spantide having similar affinities for the SP receptor (Ki, 2-6 microM), for inhibition of binding of 125I-[Tyr4]bombesin, the analogues differed with [psi 10-11]SP having a 50-fold lower affinity than for the SP receptor, whereas [psi 10-11]spantide had a 4-fold lower affinity and spantide a 1.5-fold lower affinity for the SP receptor. These results demonstrate that SP pseudopeptides represent a new class of SP receptor antagonists and, in contrast to the currently described SP receptor antagonists, are more specific for SP receptors.